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[ABSTRACT] 

A flash E 2 PROM cell (130) is disclosed. The cell has a single 
polycrystalline silicon layer (132). A portion of the single polycrystalline silicon 
layer forms a floating gate (160) of the transistor in the cell. Another portion 
thereof forms an electrode (168) of a capacitor connected to the floating gate. 
Still another portion thereof forms the second transistor gate (156) in the cell. 



Title of the Invention - 

Patent Appln. No. 
Filing Date: 

Date of Filing Translation: 
International Filing No. 
International Publication No. 
International Publication Date: 

Priority Claimed: 

Inventor: 
Applicant: 



<ig>B*Hfffft (JP) 



02) & m & ft s& (a) 



Oi)#fFffllH&ig#*» 

^^8-506693 

(43)^3EB ¥fiS 8 *f (1996)7 3168 



(51)IntCl. e 
H0 1L 21/8247 
27/115 
29/788 



F I 



7735-4M H0 1L 29/78 

7735-4M 27/10 



3 7 1 
43 4 

C£ 23 M) 



(2om»»# 


$^¥6 -502413 


(7i) max 




(86) (22)ffliBB 


^5^(1993)6^18H 






(85)Bf?XlfmB 


¥/£6^(1994)12314B 




7^U*^*B^"W^>^H97124-6421 • 


(86)S|SmRS^ 


PCT/US 9 3/0 5 6 6 9 




t;VX#D • X-f— XbA—TU—Y- 


(87)BHS£R!#^ 


WO94/0 0 8 8 1 




5555 


(87)as^HB 


¥lfc6¥<1994) 1^60 






(31)ffi$feti^®#^ 


9 0 1, 3 5 1 




7* U*-&«B* U 7*^7^95014 • 


(32)«5feH 


1992# 6J119B 






(33)«jfc*fcfe®B 


#B (US) 




^ 7880 


(81)}f5£B 


E P (AT, BE. CH, DE, 


(74)ftSA 




DK. ES. FR, 


GB. GR, IE. IT, LU, M 






C, NL, PT, SE), JP, KR 







(54) [S8lB©£fM *ICDlHSS>'U3>'iSft577y->aEA±2VPROMt;V 



(57) [SJKJ] 

75y^a.E<PROM-t;v (130) *tn^$nx* 

0» JlO-feJHt, ¥e#iie£->Un>S (13 2) 
h7>i?7s9<D7U-7-4 >>fy-h (16 0) £J&j£ 

^>-tf-©ttfco<D«ffi (16 8) £»j£U SSfc-IS 
Jl©-feJP0^2©F7>-^X^oy— h (15 6) 




FIG. S 1 -^ 7 



( 2 ) 8 -5 0 6 6 9 

Iff ffi&<D®.m ] 

^ © -t: ;u # Sg 1 ©**fflS*rs««fc;&L^ 

» 2 ©*«S * * * l «« » 2 ta« k A»8irgB.»«© *iB C E« * ti, *» 
o 15 13 * « * CS'S L , 

mmm 1 fR & V & 2 3? J6£ # , *©IHfc*-ir*;HRi<*liiliB*«aBfc:pi£L 

£ 6 tc hu IB -b » s 
T- o T , 

BuI3-fe;u©rD^5 * v^HfilAsffiflBy - biHbJBS©-gB£S : P#iit)ifel:)-S 
d £ C «fc £ ff t> ix , 

2. 77y^aE'PROM-b;i/T»oTv 

C © -tr ;U # g| 1 fflitIStt5»S5Wb> 

^2©^*M£W^&Sf§l^li£fcSR2fIi^t#(!U3S«©ai®£EM£fts 4» 
ffilB8 1fiKJg&V£2ffitttf x ■£ © K 5^ -v * £S£iiuf3atgSI®£iIj;£L 
£ £ £ f5 13 -b ;i/ *s , 

ffi 13 * ;HR « ± fc j« $ ft fc - h R fb K , 

Hul3y-h^^b^±tc^fig$n, ^SSf a -> 1 J3>i&§tt57D-r^ > ^ 7 
fli 13 7 d — ^ w y V V — h & m ffi -b )l & ts tz 1c. ll©^Si-> l J3>l©- 



( 3 ) 



8-506693 



95 f & T N 



3 . Su IH # — K 'fb AS (D M 

*>* • n'J □ u y 1 fctX. 1 LJ IcrZ v s r-r~ 






IIH 4ot 


— -p s 


^ y & 


1fS£i:"3~&fi;KiI 2 &c IB fit 


CD 


7 "5 x 2/ :> jl E 1 P R 0 M -\z )\/ ~ 








4 . Jfc bS; £ ft fc mj IB -fe ;i/ # 




^ O S£ <b M h > ^ Jl/ il M ^ i 




>te t^ ^ y 




h i~ <£> i f >fc li 3 id MB fit CD 7 












5 hm IF, -te ;i/ tT) "7" n >y 5 


v 


>y t& hm i? >y — k s& yk 


(T) — £n 


i» rfr *v K 


-x- / 






T ff to n ^> - i: £ ft ® i: -T '3 




1 iz 13 « 


CD E 1 


P R 0 M -b )V . 












6 . Su 13 S ffi « H ± $ e> 




w ad $ n tz m it m t . 








c: o ft Ad $ ft m it m ± 




mwts * e a u 3 > * 




BU IB 7 P 




spy- y i: £r u fc #j as 








h5 IB ^ o 




> trv-r- Y £ ft tc Bff.ffi-fe ;i/ 




^txtztz i ji .©ier> u .=j 


> m <d 


— SB 7? * 




^Rti: -r s ss*« i 75 m 


5 











( 4 ) !&3k¥- 8-506693 

i m © m m & m. m ) 

75iy->j.E'PROM-fe;i> 

5779J/aE'PROM-b^CBt5. 

illt«£*SIffl»iet)«;7 7'y->aE l PROMt;H OSit. d © -t 
;u 1 Otth^>^^^ i ii>^5, h^>^^^ 1 Id, ffj^ffPSfflli 1 
2£;£-rs. NSCV-^ 1 4i: FU^> 1 6#HS1 2©SItifiE?il v ^ 
© R§ © « « 1 2©*B{c^ + ^;bfgJai 8#Hi^;*ftT^2>o ^ * * 71/ ^ i£ 1 8 
© ± K SHb 2 0 # « *> ft , *©±fct*JBl**g«5' , ;3>Ji2 2 # 12 S £ ft T 
^ 4 . 'J 3 >f 2 2 ©ItiliSftK 2 4 tfEi$h, £ £ fc ^ © ± £ ti 



»■ 2 ^ .£ 




3 


> B 2 6 tfll^ #• ii U 3 > JB 2 2 » h 


5 > V 


* * 1 


1 


© v d 




^-TV^y-bfifctK -*^liSS/';3>ji2 6l4* 


© ffl w 


y - h 


x 


$> & o 








«fc < 


*u 


t> ft X 


v> 


5 i 9 C , h7 1 1 ®BBifE tt7 □ - ^ > 


7 y - 


h 2 2 


lz 






A U !) , ££tt^fta>£«^£^$|&^&!5-r5.ri: 


!C <£ o 


T g ^. 




Z £ 












o 7 P 




^ -f 2 2tg?SaAt5J:?li ( ^ ft «k 


o T -fe 


;i/ l o 




T - D ^ 




A -T -5 ) , S S W & 7 7 >; ^ a E' P R O M -b -a % 


V - 


* 1 4 








#j y _ ^ 2 6 i F 1/-/ > 1 6 tS^tfi 


fc 5 


o m, BE 








;* * l l tf7n7>i/x«iC!fe5 < t5i:+^^|< < 


itfv y t- 


xu^ 


h 


n > # & fb M 2 05IoT7D-t^ >^y-h 2 2 t^A^ n 












h 2 2*>e>m?£l*!)l&< i: £ fct (f lit:ioTt;b l 


o & m 




) 




* 




; 1 4 








*H»y-h26Sy7>K«lli:t5. ftitJ;!), 


fct 



( 5 ) mm.¥ 8-506693 



*7 n : r 


*f 


ff k O O 


-hi fife 


9 fi 






^» 7" >J ~Z 1 4 


HI 


UJ -V 4o 


t en ± 

« — v^i cK. 




y / > 1 >\ , v. 


9 S ^ ^ 
^ 1 ^ y w 


bh 




—J 


s m i \ 7* ) \ 2;+i. 
-y^.rnv' L V' o /C 




9 fcfc B 

^ 1 y fa ea 






nGjc rr > \ 7L 


> fgu ;zt -j- 
) ^ Ja 9 


o <— 


> 






at -r 


J5 /' [4 z 
L |R 17 O 


3gtr fpl) 5*? 
1M 


mi 




4 t n Si 3a c 


4 t /»_ 




/ » 


1 a ni 3 1) 5 








mi 1 F 


'«£ V > *_ <_ Tl) 


&) O o 


















y HB ^ V -J 




^ So 


HB 




11 n \ S Y *5 O-ii 




Z ^ 3fe f± ^ 
O VC ?N TX W 


CD -b ;i/ 3 


0 £ 




i2i £ m -r o 


p a 




« 


3 4 , NfiC« 


3 6 


.38,4 


o , & V 




© n mmi& 4 


2 # B & * 


n t 


v> 




o NI«i36i: 


3 8 


P S UK « 


44a 


o T 


#gt $ n 


saa38 


i: 4 


0 


(4 


P1S84 6t3i 


o T 


S *l T 



H lb M 


4 8 (BUS 


* m at iz -t 


2> 


$> 2 Mi? % MW. 


!) Bfc *> *l T V> £ # 




<D 




Alt /-t- Air o 

aP & ^ 3 


l> 141 




) (i 


C CD^j§£££MC 


S o T 


g o t ^ 5 


> 


CD 






n^^fi-mitm 4 7 a 


, 4 


7 B , 4 7 C , 4 


7 D (4 


■5- tl , 


fiS 


M 4 


4 


v 4 o > 


4 0,42 


S S o .t ^ 




11* 3 6 , 3 8 , 


4 0 CD 


± L {4 n 






PS 


□ S5 5 0 


,52,5 


4 # $, i, „ 


S D 


© SB # ii V^ 7 4 


— ;u K 


HbI4 9 




W t> 


tl 






















^ 


S/ U 3 > « 


3 2 CD — oi5 




7 > y 7 ^ 5 8 © 




-> U 3 > CD 




- Y 


5 


6 t ^ o 




coy - h 5 


6 14 


PSSI445I 


■5 » ^^ 


sb t> m it m 


4 


7 A 


± 




n t v> s o 


p mmt& 4 


4 & 






3 6 £ 3 8 


14 




> 


^ 7. * 5 


8 CO V - 7 


k Fi/-f > 


i: & 


o T ^3 D , o T 


V — ^ 


3 6 i: F 1/ 


■i 


> 3 


8 


t CD m <D 


P 4 


4liF7> 




^ 5 8 CD rf- * * )i 


IS«i: 


* o T V> 5 


o 




H 


> U 3 > 


S 3 2 CD — 






=7 > y 7. 9 6 2 CD 


7 D — 






h 6 


0 


i: -p T 


V> 5 o C CD 


h 6 0 


&m 


V % ^ -ffc M 4 7 


B ± CC 


IBS ^ T 




D , 




CD SB 


<t m 4 7 B 


«± P S fig 8 


4 6 


&SoT^5. N 


mm® 


3 8 !4 C CD 




7 > 


is 




CD V — * i: 


§ o t i' D 


( CI 


<D fifl ^ 3 8 fc£ m 1 


© h 7 


> ^ ^ * 5 


8 


t i: 




T fcfc K b 


-f > i: * o 


t ^ 5 ) , 


N S fiS i$, 4 0 FM. 


> i: 


•3 t H 5 . 












3 2 CD — S5 # 6 


4 « V^ SB ^- fit 4 7 


C ± iz IB g 








D , C CD 


as ^- m it m 


4 7 C IZ «t 


o T 















( 6 ) 8-506693 
V > * JVmH 6 6^Si^$tlTV>S. £b is ] ) ^ > ® 3 2 CD - gB 6 0 £ 6 4 fct 

>J13 2(D-a56 8 ttiV\gJ^»ftI4 7 D ± C Efi S ft t * 5 N £ © ffl » fls 
K4 7 DttNIS«4 2 SIoT^S. *e*i/'J3>S* 5 6 , 6 0, 6 4, 
6 8'ttfM-x3'0OJ|lIjjKg'l , J'ij3'>I©-'»T*5, 

T S J: 3 C * iig H :> U 3 > JI 3! # 6 8J:NiilM4 2 fcfc 3 > ^ > +f 7 0 51 
^©SS> f'iSg^'J3>gg|5^6 0fih-7>i'^^6 2CD>'D-5 : --<> 

SlCSochC ioT7D-f -( > ^ y — h 6 0*t>l?51!)i< Iktffl 



^2E1~^4EI(C 






ft 












'^aE'PROMt;i-tl,tfflV^t;i/©S6> $ 


S. £ S'J CD jpj A« % §g 




ft 




o 


#8 HJ © n a* 


















E'PROMt^i LTCSS'J&ffljfelRjtt®^^ -fe 


* jg © ^ *g n 






n 


U, co^Ma^'Ja^^Sitt, (l 


) 7 # ■£ X b 5 > is 






CD 


f - h ; ( 2 ) 7 7»J'aB , Jii ; OMh7>J>7* 






h 




(3) =i>5 r >#©o>i::3-©«ffi (t>3— J5F©«ffiB: 



h ^ I/ ? h D > ft h7>^^^OSfti5:IlT7D-T^ > ^ - £ ii A f 



( 7 ) 8-506693 

BHb & tt & v> h > * ;u m m & m * X ^ & v> o 

821 & , S'lffl^^ttilCtSE'PROM^t'Jt^CTIIT-feS, 

!f!3Elfi, i 2 IfflS 3 - 3 C i6 of; i I I "C- 5 . 

$41 & , *2H©*4-4Ci&r3fc'Braia"e*S. 

f 5 0 li , *^!Sti5779 , >aE'PROMt^iOfllf65o 

$6 1ii, »5H©«6-6KlJ&ofc(JrBiaTf*5. 

I71ii, *5H«oa7-7ICf&r3fc»fffiBlTf*4. 

m 5 H~JB'6HC*SilTl>*J;5lC, PISH 3 4C, Nf|«l 36, 
1 3 8, 1 4 0, Slfft-fCNII^l 4 2#»Jfc*:h"tV>S. NM^^l 3 6 
£ 1 3 tttPBItl 4 4ti'?T»ISh, Nlii 1 .3 8 i: 1 4 O liPIi 
1 4 6 Ct-3t?>l$JxT^5. 

- S li ^ 6 i , |71CI?,ti5) «6*ft«0*fflB«i:l^4»K:» C © fit 31 £ 

ifttiotlotit), — a»t*5»tr>S5#BMblJtl 4 7 A , 1 4 7B, 

1 47DIHJl?n, ffi^l 4 4, 146, 1 4 2 5S7t^5. S^l 3 6, 

138, 1 4 Offl±iClif 1PSC 1 5 0 , 1.5 2, 1 5 4tf$5. 10 

©SP^IiJ?^ 7 -f -jv h'ijtIS l 4 9 tSbht <^ S . 

# tS A > 'J a > )1 1 3 2 O -gca h 7 > V X * 1 5 8 © ^ Kg H ~> U =3 > ©j? - 

h 1 5 6 kftotl'l. C © 7 - h 1 5 ,6 BPSS« 1 4 4 4S3IV^^ift 
JK 1 4 7 A±tCEI$flT^5. P S> « i£ 1 4 4*RA/-e***S-rSN3J«*l 3 

6 1 3 8ttb7>*;7*15 8«DV-XtFl/'f >kftot*!l, o T V — 
* 1 3 6 t F M > 1 3 8tC9rifflPliil 4 4tth5>«;^# 1 5 8fflf t 
*;vffiii£i:&oTO£o & m gk -> V ^ > M 1 3 2© — 



( 8 ) 8-506693 





6 2©7U-r^ h 1 6 


0 6 -3 T ^ S . 


Z <D V — 


h 1 6 Ott&^as#gMbmi 4 7B±CEl*hT* 


t) , ^ CD |g to JR 1 


4 7 Bli 


PSfS^l 4 6 £ g 


oTV^So NStSi 1 3 8 


^ ^ > v ^ ^7 i 0 


2 <D V - 


0 ( Z 


<Dmi& 1 3 8ttSRl©h?>S?* 


^ 1 5 8 C J: o T 


tt K U -f 


> i: fc o X u i') \ 


NI.ffii.1 4 OftH-f V k & o 


r u t, a 






1 3 2(5 — SB 1 6 Oli, N SMS 


1 4 2 CD F^iCff 


Si £ ti 


^ IS A •> 'J 3 > jf 1 


3 2 CD — ffi 1 6 8£:o&#-d-z^ 


x ft ^ ,H U n 


> pC # 1 


5 6 , 1 6 0 , 1 6 


8 a ir ; w t. i 3 o (Dmm&f&ih 


-V 1) Z2 V IP (75 — £fl 




N1SI1 4 2 


v > v x * i 6 2 omm v - v 


^ & o T O « f£ 


6 m iz 


£ ft T 1^ & «fc -5 , 


^ 11 ~> U 3 > mSlfr 1 6 8tN 


5.J*|M 1 4 2 i± 13 


> > if 


^ © ij£ IfU V * >M&& 1 


R 0 li K 7 V ^/ ^ 




©7 D-r-f > P f 


- h i: b T ft < . 






3 0C7D^7 5 f & ft *> s 7 D - 


^ v >y >•/ — k i r 


0 ^\ <7) Hf 


■f O S A li , V — * 


1 3 8<Dttt*^7> HCRot 


i * , #J » y - b 


1 4 2 >* 


K l/.'f > 1 4 O.KS 




ft 3 „ ft" in £ ft £ 




1 6 2 ifi 7 J* "7 > is * #.m 1£ & Z> £ *> IZ + ft J: g < , * h 




o ;U $i M 1_4. J6 it M 1 4 .7 B_* 51 o 


T 7 a —j- V It — _h_JL 


6 0 










J£JS_*~1 .6 -2 co SS IE 3 a ifi ft 5 


. tJH 3 OSiJtSC 



, h Z > » 1 5 8 l± jL.>7 -tr 7x b 'S. > y g ^b_Ljr^g_g % • E* P R 0"M h 5 > 
S^^^ 1 6 2lCT^-feX-r-5i:§{C^->ttffltC55:S. 

Sfti 1 4 7BCDJP^Asmfti9-T-S>) (^6^#S) , «£3fc&efcC7)«fco&;:» 

■t : Fft< & m^H. L*>U, 77 ^lE'PROMtil'CTM 

o^Hli^:-rc9-b;i/*s|s]B${cri*^ft§i:^o^{cfeSfe*?)x SiRKOintt 



( 9 ) *SSi¥ 8-506693 

& !) x li(Pi7 7»;->aE l PROMftiHtl^l:®lt5;f:i!i I t-?5. 
ctDCttts 1" & *> . R<bKl4 7Bfcr>*;i>«ltt*i*oJ;-3lcflpg«Jlc:jfc 

*t5 &•< > -b > * s -jc * d\ *■& c'* n'p » 5 *• is. a -> u =>.•■ 



j • > j§ & jg ^ a ^ g_jt_D » a g & -&.JtJib x si is x a a n * t- & t> , « ^ # a * 

£ ff2 USE #J i: L T , * te « f >J 3 > 1 3 2 li 1 0 0 %O^S B B a ^ 'J 3 >f 
5^Stt% < , m X. fcf - 95 ^ A > V '3 > t- - S5 /t 5 > * S" 'J 3 > it & m ( 
balance silicide) T - o t I <t ^ . 

*miHi:afiSASr|5]C<1-Ss & H ^ © , 1 9 9 2 $ 6 ^ 1 9BCiUI$hfc 
#HttlFUlB» 0 7 / 0 9 1 , 3 5 7 t : "FLASH E'PRO 

M ARRAY" , «!8| : /H'J^ • 9>y (Pat r i ck Wang) 
> ftlACDHS^ : M-2 1 0 1 US) *#BShfe^. C © ^ W iii P, It £ 
CT-«&bfcCi:fci«fc!3, #fcBP©-g(Si;£*ifc^o £©»*rm«IEil!«l«tfT?tt 
x *SWl:i5tJI/5ffilt5:tOf?5E , PR0M71/-f4 i iS?ntH 

C © «fc -5 & * W 7" © rnOt^V>t, ^ 8 U r;M7ltffS . 

# 5 ± "C S & ?S * £ it (eracecoupling ratio) t # £ Si £ -& it (write c 
oupling ratio) tontblTtil^S. 

S£BJ3©ktfK aTOiHSltS. 

A i = ^ iS A -> 'J 3 > Jf 1 3 2©NM3iSSl 4 2 & g-DT^£gB#-©E* ; 
Ai = #«*^'J3>|1 3 2Clb*lfcV-7|lll 3 



8 © m m ; 



( 10 ) 0 6 6 9 

A,'=#i^fi 1 ^'Jn>Sl 3 2©7D-r0^y- h 1 6 0 <DWm ( B « A 
2 £ £tr) ; 

A, = *^ffiS/»J=i>Ji 1 3 2 ©f ^ 7 >f - ;b KlftSSSo t ^?.SP^©I 
« ; 

; T oxi = Hi V" 1 IS? R'CD'JP # ; 
T oz. = VvtftflsM® ; 
W,, f = N^ffi*£©*I ($8 1) ; 

LD=f ge B a i"j3>l 1 3 2CioTlfeflfcV-X«ai 3 8 © $1 ($8 
H) ; 

W , = Y =7 ^ V 7. 9 (D V U — y 7 V — h ^f^lt^S^gfa^ 'J 3 >i 

CD 41 ($80) 

£ *> , E'PR0Mh5>$>;** 1 6 2 ©«*fcBSf©*w< 

2 3* T 

ax J - 1 oxJ 

C2 — 



C,«- ^2- 

3 rp 

* OX2 



b ? > t> i 6 2 © ?s * m & it a 'fit t © 'sc t- # * e> n s 



- * , h * > s> * * • 1 6 2©#§ji^^-&JtlifitT©^;T-4-x^tvi> 



( 11 ) &mW- 8-506693 

. 9Hi) tfiSTfeS. - # , »S&*l6^1fctt/h;aE<T4>J:<, 0J *tt 0 . 
6 f +«■ T-.fe 5 . 

Aj = 25 ftm 2 

Wef f = 2.8 p 

LD = 0.2 /in 
(so A 2 = 0.56 lira 7 ) 

A 3 = 21 /m 2 

T„, = 12 OA 

T„2 = 500 OA 

C^ot 25 |1JD 2 
C 2 « 0 .56 nm 2 



ft. o T » 

c 



, = _ 25 + . 504 25.504 

<^C 2 -C 3 " 25+.56+.504 = 26T6TI = °' 9785 



£ fc 5 



A , t L T 2 5 // m' © i>> fc> £ £ , 1 0 Ai'll^St, 

C a « 10 Jim 2 

C 2 « 0 . 56 (iTn 2 
C,« . 504 jiin 2 

C = 10 * .504 _ 10.504 « . • 
•»•• 10 + .56 +.504 11.064 



( 12 ) 



8-506693 



A , £ b X 2 5 /zm 1 <D t> *> tZ s 4 0 p. m' £ ffl V> 2. i; x 

C 2 ~ 0.56 Jim 2 
C 3 « .504 ^773 2 



C = 40 + .504 _ 40.504 Qa _ 
**"• 40 + .56 +.504 " 41.064 " * 987 



£ & £> . 



c l +c 2 1 +c 3 



±l2©^l©flaji:|5]b-y--i'Xffe.Si:(R^L, S 6CW, = 1 . O/zmT-feSi: 
tit, 

q- 25 nin 2 
C 2 l « 2 . 8 jim 2 
C 3 « .504 ji/n 2 



25 

25 +2.8 +.504 



^pzog ~ n r- . ^ a . — . . = 0.88 



A, = 1 0 um' CDtg-Slt, 

10 



PI ° 9 " 10 + 2.8 +.504 = 0 ' 75 



( 13 ) 



«r«¥ 8-5 0 6 6 9 



r _ 40 

40 + 2.8 +.504 ' °' 92 

, {t*©750jE'PROM-b^oe^ttO. 6 5 ttt^-CffS U^. 
[HI] ... 




( 14 ) 



8-5 0 6 6 9 



[02] 




( 15 ) 



8-5 0 6 6 



im 3 ] 




FIG. 4 



( 16 ) 



nmW-8-5 0 6 6 9 3 



[® 5 ] 




( 18 ) 



#3t¥ 8 - 




FIG. 8 



( 19 ) 8-506693 

SI«iE«] USSf 1 8 4^08 
[Jim B] 1994 ^7^130 

if # © m B 

1 : ." E ' P R 0 M -fe ;U T- o X x 
£ © -fe ;U£ x i l fflilSSttSSS^t b> 

^2©#iISf tSV-^S^t, Fl/Olik, fflffl^ - b^Sttfi 



£ 6 £ h5 ib -fe ;i/ 


lit X 




hu 1 3 S 1S * ffi 


± {C Jfc ft S tl s 


aa ib v - * b * » Kiz-f f + 


> Ml 0 y - h « « 


©#Bt£©± fc 


EB£ftfc35#£*r1-Sgx<bJBIi:x 


hu IB SHb fH ± fc: 












C © 7 □ — ^ W 


> yy- v i±m 


13 -b ^ # * tr tz tz lifflfgii' 'J n > « © - 


SB T- & o T x £ h 


ttf> 




m ib m w v - v 


B J£ © _t (c IE B 


l 35 # £ x 


as ib v — * b « 


© — IH5 i: hu 13 K 


b-T >B*©-65i:«Iia*-**>i'B»©±#K 


IB B £ *l tz m 1 


- h it, mi 13 m 


i & t m mm i - v t z $$ & m 2 - b t 


S> & £ :g © lf§ 


2 35 # i: £ * L 


> 


m 13 ^ 1 SB # i: 


m m urn y- v 


B £ «fc -=> T 1 3 > ^ > 1* C, # ff£ f£ £ ft x 


iiu§3ffl2g|5#©^ 




V-^iati^Ti 2 n > > I* C, # Jfc fi£ 


£ *t x hu 13 If5 2 35 






^©|2;<-h J: 


wi 13 36 ic «t o 


-c»33>7 i >'y-c 1 ^^i^x?nx 


£ ?> tc , bu §3 85 


1 x ^ 2 , ^3 


3>f>1ft:j;-3t^tt5iig^tt (C, 


+ C , ) / (C,+ 


C , + C . ) & 0 


. 9W±{CJ&2,i^{x:mil3-tr>'l'A s «fiExSnTV> 



( 20 ) & mW- 8-506693 

2. E'PROM-fe^T&oT* 
£ £> £ 85 IB -fe ;i/ 8: , 

mit3*ffi©*Si±fc:jgj&;**i> iw iB v - * « * » FM>««, + * * « « 
, SliSpy - b « « © # « * © ± fc E K 3 ft » d ft * *" S »'<b « i: , 

«I«a»fb«±CJ&jasft* ^^g»>>J3>ft^^^-i,7D-^-f > ^ y - b h 
ft m L , 

cc^D-^-f > ? V — h I* m ii* & S tx tz 1z 1 Jf © ^ H > 'J n > Jf © - 

□P t - $ o t , £ e. t # m x- . 

mi IB #J SP 7 - b««©±fcEB$ft&S6 1 SB # i: , 

hu §3 y - an f u ^- >««©.-» fc'wia*--* * ±* c 

ilShill/t-ht, tt 83 Ml 1 



SB # t m 


IB 


Ml 1 - b i;ft*S.£M§2/t- h 4:*e,!&*STj-0*26IJ«-i:ft«U, 


m ibmi 


2 




£ «fc o T 


Ml 




£ £ £ 




85 IB Ml 1 , Ml 3 , MI4 3>:r>ifK±oT^£1-3»£&^igi§ritC 


. / ( c , 


+ 


C + C) # 0 . 6 fci ± (c & 3 <fc ? £ 85 IB * ^ # $ £ ft T v> £> - 


i: ft ttflfc 




tSE'PR 0 M -fe VI/ „ 


3 . 8513 


•fe 


;u©7"d^v ^ > ^ # , * y b ^ b * bn>#85IBgHt;j|lftiIDf5I3 


as 2 


© 


Ml tt i !) ft s 


85 IB -fe 




© is * # > h t» hu §3 m <t m ft a ss u t mi §b mi 2 


SB ^ © Ml 


l 


^-b*6fflT^<3fcCJ:0fTfcftSc:fc&13»fc--r*»#«2fc 


I3«© E 


' P R 0 M -t )l o 


4 . mi IB 


SI 


2 as # © Ml 1 b©T£Eg£ftfc85ISgHbiSI©a5#S*'fbfil©JP£ 



( 21 ) 8-506693 

5 . mi 12 Sg 2 &ft<om 1 - l>©TCEi*iifeiiBifti«)S*BftR#, 
v>SHbSI h >*/HI*££*r;*fc^c: t Z&mt? zm&m 2 £ f2«c© E' P R 0 
M -b ;u „ 



( 22 ) 



*S*¥8 -5 0 6 6 9 3 



[ B 1^ ii 4E ?B S ] 

INTERNATIONAL SEARCH KEPOKT 



lnicraalionaj application No. 
PCT/US93/0S669 



A. CLASSIFICATION OF SUBJECT MATTER 

1PC<5) :H01L 29/78; 29/04 

USCL :2S7/3 15. 318, 321.322 
Aocorduig to International Pa tout CUiai/iostion (IPC) or to both national clasiificatk>n ud [PC 



FIELDS SEARCHED 



Minimum documentation searched (classification lyitcm followed by class tflcition symbols) 
U.S. : 257/315,318,321,322 



Documentation searched other than minimum documentation to the extent that such documents are included in (he Gelds searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to daim No. 



US, A 3952325 (Beale et al) , 20 fcpril 1976, see entire 
document. 



1-6 



[ | Further documents are listed in the continuation of Boa C | | See patent family 



SpaoaJ awfariiof a 

doawttdsftnfaf iht tsoaral tarn of *m an wbka li eel oseskterad 
lo be pail of paninuaw rcloraoca 

Bnatiaaal Hot 4a* 



4ets sbs oqv is •ooflict wftn tbs appnamoa but case to 
prmc^jb dt Utevxy and Jc ny iai Sib nrtni 



J — uaaaa m»fcka wmy iarav doub* «n prion*? eUknCi) or wbka « 

n w m b t oti «e seblksMaa dsce of aaoitwf caaxloa or enter . ua 
5 -ro(ajipecK«t) Y 



documst of partiatStr nkvwcv; f 
ooatirtere* oov«l m oaaeot oooMasraS to awoa/c as iavasove ecp 
whan #» document it token aions 



deasBMHof p 
«oe»klcraj to arw**e so hwesOws atop 
eambbMd wkb am or on ctnar sads da 



4 piAlahcd prior to the jalawrieoal fisaa asae bat hear rtin ■ » - 



FaauV 



Due of the actual completion of the international te&rcb 
13 SEPTEMBER 1993 



Date of mailing of the internal ionai search report 

1 7 SEP 13fl." : 



Name and mailing address of the ISA/US 

GortnoMLfoacr of Pstcoia and Trademark* 

Washington, D.C. 2023 1 
Facagpjte No. TO 308-3720 



Authorised officer ^-s. 
fa JEROME JACKSON IK./^V^X^^ 



Telephone No. P03) 30B<4937 



Form PCT71SA/210 (second ahcetXJuly 1992)* 



( 23 ) 8-506693 



7Q> Y^-vv>m% 



(51)Int.Cl.' 

H 0 1 L 29/792 



mmm if^iitf f i 



